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In most developed countries, video-EEG (VEEG) performed
in epi lepsy moni toring units is a well-established
diagnostic tool with a widely recognized purpose.1 M a j o r
indications include either pre-surgical assessment in
preparation for epilepsy surgery, diagnostic assessment of
intractable seizures, and sleep disorders.2 In particular,
VEEG is considered a 'gold standard' in the diagnosis of
p s e u d o s e i z u r e s .3 In a developing country  such as
Pakistan, VEEG is an emerging technology with which
practicing clinicians have had limited experience. Referrals
for VEEG are also quite limited due to lack of awareness
about this test.
Epilepsy is a common disorder in Pakistan, as elsewhere.
Population-based estimates reveal an epilepsy prevalence
of 9.99 per 1,000, translating to a total burden of 1.38
mi ll ion epilepsy patients in  the country.4 N o
comprehensive data are available regarding the numbers
of intractable epilepsy patients in our population. Reports
indicate that almost 240,000 to 320,000 patients have
refractory epilepsy in India.5 Extrapolated numbers of
refractory epileptic patients in the Pakistani population
would be approximately 34,000-45,000. These are all
potential candidates for epilepsy surgery. 
Among non-invasive diagnostic methods for seizures and
epilepsy, continuous VEEG monitoring is cost-effective and
is considered the 'gold standard' for the identification of
the seizure focus and, in turn, evaluation of patients for
epilepsy surgery.2 Most VEEG laboratories perform both
long-term and short-term recordings. Even short-term
recording helps distinguish between movement disorders
and other non-epileptic events, and can help classify
different seizure types.2,6 Children and psychiatric patients
also tolerate this test very well.7 Studies have also
suggested a mandatory role for VEEG prior to any invasive
epilepsy treatment, such as vagal nerve stimulation.8
Short-term recording is more cost-effective and is usually
p r e f e r a b l e .9 During the first phase of evaluation, the
patient requires admission in an epilepsy monitoring unit.
To capture as many seizures as possible, anti-epileptic
medications are tapered down. Close monitoring is
necessary to avoid status epilepticus.1 0 Studies have
shown that the incidence of status epilepticus is usually
low during such monitoring.11
We undertook this pilot prospective study to see the trend
of epileptic patients referred to our tertiary care center for
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ABSTRACT
Objective: To identify the role of video-electroencephalography (VEEG) in the diagnosis of intractable epileptic and non-
epileptic events. Methods: Two experienced neurologists independently reviewed VEEGs of consecutive patients referred to
our epilepsy monitoring unit during the period 2003-2005. R e s u l t s : There were 33 patients in all (16 males and 17
females, mean age 23 years) with a mean VEEG recording time of 21 hours. Clinically, 16 had partial and 17 had
generalized seizures. A total of fifteen patients did not show any epileptiform activity during the recording. Of these, 12
epileptic patients were referred for possible pseudoseizures due to the atypical nature of their episodes. This diagnosis was
confirmed via negative EEG correlations in all these patients. Conclusion: Video-EEG reliably identifies a very important
subset of patients with suspected epilepsy who actually have non-epileptic pseudoseizures. The technique also accurately
correlates partial seizures with epileptiform discharges arising from a recognizable focus.
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intractable seizures who could potentially become surgical
candidates or who had non-epileptic spells.
METHODS
This is a descriptive study of patients referred to the
epilepsy monitoring unit at our institution during the years
2003-2005. All patients consecutively referred for VEEG
during this period were included. Written informed consent
was obtained from all patients. All EEG records and the
video tapes were treated with strict confidentiality. 
Reasons for referral included recognition of possible non-
epileptic seizures (pseudoseizures), localization of seizure
focus for possible epilepsy surgery, and identification of
seizure type. Anti-epileptic medications were gradually
tapered according to a specific protocol, with the intent of
facilitating and capturing as many seizure spells as
possible.
A caregiver (either a parent or spouse) and a technologist
were always present with the patient. The caregiver
remained inside the patient's room while the technologist
monitored the patient via closed-circuit television. Data
were collected on a Nihon Kohden 'Neurofax' machine.
This is usually a prolonged recording lasting at least 24
hours. The standard protocol was to record at least 4 or 5
typical events, to be analyzed later. All data were recorded
and saved on video tapes for analysis and review. 
VEEG allows simultaneous recording of the EEG and
manifestations of epileptic seizures which are recorded on
video recorder or disc. The EEG activity and the video
information are synchronized via  computer. Extra
e lect rodes for elect romyography (EMG), elect ro-
oculography (EOG) and electrocardiography (ECG) are also
placed to distinguish any simultaneous artifacts that may
cause difficulty in interpretation. Electrodes were placed
using the standard 10-20 international system of
electrode placement. After bio-calibration, a routine EEG
was performed. Photic stimulation and hyperventilation
were used as activating procedures. Long wires were used
so that patients could be ambulatory. These wires were
securely tied.
A logbook was placed inside the room. The patient's
caregiver and the technologist logged all episodes. The
precise start time and duration of the event were also
documented. Caregivers were also told to document
whether these were typical of the patient, and whether all
kinds of spells had been captured. During and after the
recording, two neurologists with experience in VEEG
monitoring reviewed the events and the interictal EEG. 
RESULTS
Of a total 33 patients, 52% (n = 17) were females and
48% (n = 16) were males. Mean age was 23 (range 1-
60) years. Mean age of onset for seizures was 18 years.
Mean duration between seizure onset and VEEG testing
was 5 years. 
Seventy nine percent (n = 26) patients had daily seizures.
Thirty nine percent (n = 13) had been on polypharmacy
with poor seizure control. Clinically, 52% (n = 17) patients
had generalized and 48% (n = 16) had partial seizures.  
Mean duration of VEEG recording was 21 hours (minimum
1 hour, maximum 55 hours). During recording, 1-6 clinical
seizures were noted in 73% (n = 24). In 37% (n = 7) of
these cases, there epileptiform correlates on the EEG,
while 63% (n = 17) showed no epileptiform discharges
concurrent with clinical seizure activity.
The commonest indications for VEEG referral were (i) to
rule out pseudoseizures (36%, n = 12) and (ii) to localize
the epileptic focus for possible epilepsy surgery (33%, n =
11). In the former group, pseudoseizures were confirmed
in all cases. In the latter, 71% (n = 5) revealed a
temporal lobe focus. 
Three patients referred for localization of their focus turned
out to have primary generalized seizures. The remaining
31% (n = 10) were referred for classification of seizure
type. Of these, five patients were diagnosed with epilepsy
while another 5 had normal recordings.
DISCUSSION
This is a pilot study conducted to evaluate the importance
of VEEG in epileptic patients referred to our tertiary care
facility. In an epileptic patient with intractable seizures,
VEEG monitoring may help in two ways: (a) by excluding
any pseudoseizures and (b) to identify potential surgical
candidates, especially those who have focal seizure
onset.2
Our results verify the importance of VEEG monitoring in
patients with epilepsy. This study not only confirms the
importance of VEEG in the localization of seizure focus but
also demonstrates how to identify a very important
subgroup, namely patients with suspected epilepsy who
actually have pseudoseizures. 
Patients with pseudoseizures are a challenging clinical
conundrum. They are very difficult to diagnose and treat,
and every attack leads to an increase or change in their
anti-epileptic medications.1 2 - 1 4 This study highlights the
importance of VEEG in patients with suspected epilepsy
whose seizures are not being controlled despite good
levels of antiepileptic medications. 
In keeping with published Western figures, our data also
suggest that higher numbers of patients referred for VEEG
had partial seizures. These are potential candidates for
epilepsy surgery, which is now the standard of care for
managing and treating intractable seizures.
The cost of anti-epileptic medications keeps rising and
newer agents, although very effective, demand more
expenditure, with higher costs of care, even in developing
countries.15 Overall, the cost-benefit ratio of VEEG may be
in favor of the patient with intractable seizures. Further
studies are needed to assess the cost-effectiveness of
VEEG in our population. 
Clinically ref ractory seizures can be a challenging
management issue. On clinical grounds alone, with only
seizure semiology as a guide, it is sometimes a daunting
task to make any final decisions about treatment. Video-
EEG can identify a very important subset of patients with
seizures who have non-epileptic pseudoseizures, thus
helping in the further management of these spells. 
VEEG technology, therefore, not only helps in the
diagnosis of intractable seizures and classification of
seizure subtype, but it also immensely helps the future
management of these patients. As most of these patients
suffer from partial seizures, it can also be one of the first
and most important steps in planning for epilepsy surgery.
REFERENCES
1. Burgess RC. Design and evolution of a system for 
long-term electroencephalographic and video 
monitoring of epilepsy patients.                   
Methods 2002; 25:231-48.
2. Cascino GD. Video-EEG monitoring in adults. 
Epilepsia 2002; 43 (Suppl 3): 80-93.  
3. Iriarte J, Parra J, Urrestarazu E, Kuyk J. 
Controversies in the diagnosis and management of 
psychogenic pseudoseizures. Epilepsy Behav 2003; 
4: 354-9. 
4. I.A. Khatri, S.T. et. al. Epidemiology of Epilepsy in 
Pakistan: review of literature. JPMA 2003; 
53(12):594-597.
5. Kar AM, Garg RK, Verma R. Refractory epilepsy: 
diagnosis and management. J Indian Med Assoc, 
2002;100(5):290-2, 294 
6. Scott CA, Fish TR, Allen PJ.  Design of an intensive 
epilepsy monitoring unit. Epilepsia 2000; 41
(Suppl. 5):S3-8.
7. Freitas A, Fiore LA, Gronich G, Valente KD. The 
diagnostic value of short-term video-EEG monitoring 
in childhood. J Pediatr 2003; 79:259-64.
8. Attarian H, Dowling J, Carter J, Gilliam F. Video EEG 
monitoring prior to vagal nerve stimulator 
implantation. Neurology 2003; 61:402-3. 
9. Valente KD, Freitas A, Fiore LA, Gronich G, Negralo. 
N.  The diagnostic role of short duration outpatient 
V-EEG monitoring in children. Pediatr Neurol 2003; 
28:285-91.  
10. Yen DJ, Chen C, Shih YH, Guo YC, Liu LT, Yu HY, 
Kwan SY, Yiu CH. Antiepileptic drug withdrawal in 
patients with temporal lobe epilepsy undergoing 
presurgical video-EEG monitoring. Epilepsia
2001;42: 251-5. 
11. Rose AB, McCabe PH, Gilliam FG, Smith BJ, Boggs 
JG, Ficker DM, Moore JL, Passaro EA, Bazil CW. 
Occurrence of seizure clusters and status 
epilepticus during inpatient video-EEG monitoring. 
Neurology 2003;60: 975-8.
12. Harden CL, Burgut FT, Kanner AM. The diagnostic 
significance of video-EEG monitoring findings on 
pseudoseizure patients differs between neurologists 
and psychiatrists. Epilepsia 2003; 44:453-6. 
13. McGonigal A, Oto M, Russell AJ, Greene J, Duncan 
R.  Outpatient video EEG recording in the diagnosis 
of non-epileptic seizures: a randomised controlled 
trial of simple suggestion techniques. J Neurol 
Neurosurg Psychiatry 2002; 72:549-51.
14. Iriarte J, Parra J,  Urrestarazu E,  Kuyk J. 
Controversies in the diagnosis and management of 
psychogenic pseudoseizures. Epilepsy Behav 2002; 
4(3): 354-9.
15. Al-Zakwani I, Hanssens Y,  Deleu D, Cohen A, 
McGhan W, Al-Balushi K, Al-Hashan. An Annual 
direct medical cost and contributing factors to total 
cost of epilepsy in Oman. Seizure 2003; 12:555-
60. 
V O L .  2 ( 4 )   O C T - D E C  2 0 0 7P A K I S T A N  J O U R N A L  O F  N E U R O L O G I C A L  S C I E N C E S  209
